Summary: The enzymatic determination of the uric acid concentration in urine and serum according to Kageyama ((1971), Clin. Chim. Acta 31, 421-426), which excludes the deproteinization of samples, was adapted to the C4 automatic analyzer (Pefkin-Elmer). The reliability of this procedure and its correlation with an UV-method were investigated. The interaction from-sample-to-sample was considerable, but this could be reduced by the addition of Brij-35.
Introduction
Kageyama reported recently (1) a new procedure for the direct enzymatic measurement of the uric acid concen* tiation in urine and serum. This method uses the Hmtzsch* reaction to determine formaldehyde formed from uric acid by means of the two enzymes unease (EC 1.7.3.3) and catalase (EC 1.11.1.6). The resulting color (3,5-diacetyl-l,4-dihydrolutidine) has its absorbance maximum at 410 nm.
This procedure appeared to be suitable for the mechanic zation with a discrete analytical system. For this purpose we used the Perkin-Elmer C4 Automatic Analyzer, a combined-discrete system (2) , since the reaction mixture is transported in single cups and then transferred into a discontinuous flow system for the photometric measurement.
In the following investigations on the reliability of the Kageyama method adjusted to the C4 analyzer are reported. The direct enzymatic UV-procedure ofPraetorius (3) was chosen as the reference and performed manually because we did not succeed in adapting this method to the C4 analyzer with sufficient precision. A sample blank assay treated with a glycerol solution instead of the unease suspension was used according to Kortum (4) .
Methods and Materials
Operation of the C4 Automatic Analyzer The analyzer ist operated according to the instructions of PerkinElmer as shown in figure 1. The incubation time is 43 minutes at 37 °C. Sample batches are divided in 3 different segments as indicated in figure 2 . The inter-segment B can be repeated as often The interaction from low to high concentrations (Qi) and from high to low concentrations (Q 2 ) was determined as recently reported (7) and expressed as the percent interaction coefficient (Q = 100 X q; for the explanation of q see Fig. 2 ).
The recovery of uric acid added to various samples was calculated from the results of the following assays:
1. 9.0 ml Li 2 CO 3 solution (500 mg/1) + 1.0 ml stock standard (5 mmol/1 uric acid); 2. 9.0 ml serum + 1.0 ml stock standard; and 3..9.0 ml serum + 1.0 ml Li 2 CO 3 solution (500 mg/1).
Statistical evaluation of precision data were performed according to Lc. (10) .
Results and Discussion
Under our test conditions, the absprbance of the reaction mixture slowly increased even in the absence of uric acid ( fig. 3 ). Precision therefore depends upon exact timing. This can easily be achieved by using an analyzer which transfers the prepared samples to the photometer in the same time sequence as it starts the reaction.
Precision
The precision of the mechanized procedure is summarized in table 1. The requirements of the College of American Pathologists (precision from day to day: cocoefficient of variation < 4.6%) and the Guidelines of the Bundes rztekammer for Statistical Quality Control and Collaborative Surveys (precision from day to day: coefficent of variation < 10%) have been satisfied (9,10).
Accuracy
The detection limit calculated according to Kaiser (8) serum and urine samples from several patients were determined with this and with a direct UV-rnethod ( fig. 5 and  6 ). Recovery studies with pooled urine and serum samples are summarized in table 2. For recovery studies it appeared necessary to add albumin to the standard solution (70 g/1). Otherwise approximately 96% of the uric acid added were recovered (tab. 2). This effect was influenced by the protein (tab. 3) and the uric acid concentration (tab. 4); it was more pronounced with the UV- Tab Drift effects As recently pointed out (2) drift-and interaction effects must be carefully investigated with fully mechanized analytical methods. Baseline-and sensitivity drift (2) between 20 samples were determined in segment A and C (Fig. 2) of several batches on different days. The sensitivity drift was less than 1% (tab. 6), if measured with a concentration from the middle of the linear part of the calibration curve (2) . The baseline drift need not be observed in every batch because it has the same value as the sensitivity drift (tab. 6).
Tab. 6. Drift effects in segment A and C (1 intersegment B) .
The numbers are means (μηιοΐ/ΐ) from several determinations on different days. The calculation of the daily value occurred as shown in Fig. 2 . The sensitivity drift was investigated with a standard containing 500 μιηοΐ/ΐ uric acid, the baseline drift with bidist. Interaction effects From a theoretical standpoint 2 types of interaction are possible with the C4 Automatic Analyzer. A cyclic interaction (2) could not be detected when investigated according to the recently reported method for the determination of chloride (7), using a solution with 2000 μτηοΐ/l uric acid and 7 g/100 ml purified albumin. The interaction from sample-to-sample was considerable and more pronounced in the presence bf protein (tab. 7). The addition of Brij-35 reduced the carry-over significantly (tab. 7). Several procedures have been proposed (2) for the correction of all results by means of an interaction coefficient determined at the beginning of each batch from a series of 3-4 interaction standards. The coefficient of interaction varies considerably, even if determined serially (tab. 7). Therefore, a mean value of several determinations is preferable for the correction of all batch results. It is common practice to neglect carry-over effects if the data cannot be processed by a computer. Since the interaction from sample-to-sample of the mechanized procedure was considerable (tab. 7), it was necessary to determine whether the effect on the results was sufficient to warrant correction. For this purpose, we postulate that the difference between the true and the observed value shall be lower than the Sfold standard deviation of the corresponding mean value from several intrabatch determinations (tab. 1). Then, in extreme cases the result can differ approx. 3% from its true value in the normal range of the human serum concentration. Using a pro? cedure recently described (7) the concentration range, in which interaction effects can be tolerated, was calculated ( fig. 7) . The analysis of a sample must be repeated if the preceding value is outside the so called interactionsafe range ( fig. 7 ) or higher than 1000 μτηοΐ/ΐ.
Tab. 7. The interaction from sample to sample in the enzymatic determination of uric acid with the C4 analyzer.
Protein content of the sample no protein (variation within series) no protein (variation from-day-to-day) albumin 70 g/1 (variation from day-to-day albumin (70 g/1) and Brij 35 (1 ml/1) (variation from day-to-day) . All substances were added in 10 ml 9 g/1 NaCl to 40 ml of the same poolserum. These samples were analyzed in various series together with several control samples (10 ml 9 g/1 NaCl + 40 ml pool-serum). In the presence of tetracyclinum and methyldopum the uric acid concentration was determined slightly below the 2s-range (tab. 8); this effect could not be confirmed in further experiments. Novaminsulfone was the only substance which caused a consistent underestimation of the uric acid concentration (tab. 10). The oral intake of 6 mg/kg novaminsulfone (Vs of the maximal dosage per day) leads to a serum concentration of 14 mg/1 (16).
Tab. 9. Recovery of uric acid in human pooled sera containing various drugs. In the absence of any substance added a mean value of 239 μπιοΐ/ΐ uric acid was found (n = 43, s = 10.91, 2s -range = 217-261). 
